Evidence for the interaction of morphine with kappa and delta opioid receptors to induce analgesia in beta-funaltrexamine-treated mice.
Mice were treated with increasing doses of beta-funaltrexamine (beta-FNA) ranging from 0.15 to 9.6 nmol i.c.v. in an attempt to substantially reduce the population of mu opioid receptors. Two hours later, the analgesic effect of morphine was assessed by the acetic acid writhing assay. ED50 of morphine [0.97 (0.58-1.60) nmol] was increased 2- and 8.5-fold at the lowest and highest dose of beta-FNA, respectively. When the highest dose was injected twice 24 hr apart and the mice were tested 24 hr after the second dose, the ED50 of morphine had increased 30.5-fold when compared with the control value. The latter beta-FNA-treated mice exhibited an apparent pA2 value of 6.19 (6.10-6.28) for morphine-naloxone compared with the control value of 7.39 (7.05-7.73), suggesting that morphine was interacting with receptors other than mu. Selective kappa (binaltorphimine) and delta (ICI 154129 and ICI 174864) antagonists were used to see whether these other receptors might be involved in mediating morphine analgesia in beta-FNA-treated animals. Because both the kappa and delta antagonists inhibited significantly the analgesic effect of morphine in beta-FNA-treated mice at doses that had no effect on morphine analgesia in control mice, these data suggest that morphine interacts with both kappa and delta receptors to produce analgesia when the population of functional mu receptors is drastically reduced by alkylation with beta-FNA.